ence of the reaction of the culture medium on the growth and metabolism of plants seemed to warrant the investigation here described.
The object was twofold: (1) a study of the effect of various concentrations of hydrogen ions on the external appearance and growth of the more common agricultural plants; (2) Owing to the complexity of the soil and the reactions taking place therein and because of the many complicating factors which enter when sand cultures are used, solution cultures were employed exclusively.
Experimental
Baker's analyzed salts and the ordinary distilled water of the laboratory were used in making all culture and stock solutions. The stock solutions were those used regularly in this laboratory. Table 1 gives the weights of salts added to 18 liters of water to make up those solutions. 4.0, 4.5, 5.0, 6.0, 7.0, 8.0, 8.5, and 9.0. Since the reaction changed very rapidly in the direction of neutrality, the solutions were renewed every second day. These frequent renewals, however, did not prevent the reactions of the solutions from being changed considerably during the later stages of growth. The maximum changes in reactions are tabulated in table 3. The plants were grown from 3 to 4 weeks, within which time sufficient growth was made to determine ;it which reactions they were affected adversely. [Vol. 4 In figure 2 , the green weights of the tops of 30 plants of the four types are plotted against the P H of each series (see column 1, These must be such that the plant mechanism will not be injured or altered materially during: the period of experimentation. In figures 8 and 9 the lit ration curves for barley tops and roots, respectively, are given.
The curves are represented as if 25 c.c. of undiluted sap had been titrated with N/10 reagents. The corresponding curves for peas are given iii figures 10 and 11. Hempel 13 has shown that the buffer effect of plant juices is mainly due to the organic acids and salts of these acids contained in the plant system. It appears from figure 8 that the reaction of the nutrient solution has influenced the concentration of those acids with dissociation constants less than 10" very markedly in the tops of barley plants although the reaction of the expressed sap is apparently unchanged. Fig. 12 In the roots the buffer effect is also influenced. Here, however, only those acids with a dissociation constant higher than 10~6 are affected.
In the case of the pea plants, neither the reaction nor the buffer effect of the sap expressed from the tops was influenced by the reaction of the nutrient medium. The roots on the other hand were affected similarly to the barley roots. These plants were grown in a greenhouse during the winter.
In figure 12 
